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MONTGOMERY WATSON 

January 15, 1996 

Ms. Sheri Bianchin, RPM 
Mail Cudl! (HSR-6J) 
U.S. EPA, Region 5 
77 West Jackson Blvd. 
Chicago, ll. 60604~3590 

Re: Response to comments 
Dewatering/Barrier Wall Work Plan 
ACS NPL Site, RDIRA 

Dear Ms. Btanchin: 

Montgomery Watson has revis(~rl the Oecemher 15, 1995 drafL of the Dewatr~rin,e/RarriP.r 
Wall Alignment Pre-Design Work Plan in response to your comments dated January 11, 
1.996. The revised docu1nem is auout 1.5 inches thick: and much of it has uoL llceu chiillgt:u. 
We are sendmg to you by tacsimile, just the secttons that have b~en moditied. These 
include: 

• The Work Plan Text, Table, and Pigures 
• Addendum lO Appendix C 
• Appendix D 
• Addendum to Appendix G 

To facilitate your rev.iew1 we have marked the comment number5 f ·om your letter iJl the 
margin next to each change. .Bound copies of the complete Work PJ llil will be sent to you 
later this week. 

We look forward to your approval of this Work Plan. If you have q1 cstions, please do not 
h~sitat~ to call me at (708) 691-~020. 

Sincerely, 

MONTGOMERY WATSON 

~-qVt 
Peter J. Vast 
Vic~ President 
Principal Hyarogeologtst 

cc.: Holly Gr~jd~, IDEM 
Rob Lo.ntz, B& VWS 
Ron Ftl!hn~r. CRA 

PJV 

C:\MSOFFICE\WINWORD\JOBS\ACS\TRNSM'fL.DOC 
2100 Cu·porate: Drive 
Addison, Illinois 
110101 

iel:708691 ~ooo 
fa(: 708691 5133 

Serving the i\'ar/a's Em·iranml!nCal N~eds 
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(I MONTGOMERY WATSON 

January 12, 1996 

Ms. Sheri Bianchin, RPM 
. Mail Code IISRL-6J 
U.S. EPA Region V 
77 West Jackson Blvd. 
r.hicago, Tllinois 60604-3590 

708 691 5133 1996·01-15 

Re: Dewatering/Harrier Wall Alignment Pre-Design Work Plan 
American Chemical Service. Inc. NPL Site 
Grift1th, Jndiana 

Uear Ms. Hianchi.n: 

1.2•0.2 #781 P,(Z)4/36 

Mont·gomery Watson Americas, Inc. (Montgomery Watson), on behalf of the ACS RDIRA 
EX:ecutive Committee, has revised this Work Plan to perform bol'ings to confirm the 
proposed dt:wlll.t.'.Iinglbarri~r wall alignment in res puns~ LU th~ corr ments in your Iener 
dated N ovembcr '1.'1., 1 !J95 and January 11, 1 ~~6. As we discussed a1 our meeting on July 
19 and 20, 1995, the ACS plant personnel need to relocate overhc:ad and underground 
ntilit.i~s in the ilrP.::t of th~ propose-d barrier wall on-site .. Because of th ~- lead time needed to 
relocate Ehe utilities, the alignment of the barrier w11ll must be dctcrmi r1cd in 11dvancc of the 
constwctiou of l.ht; b11rri~r walls. This work i:s a s~,;r~~ning lt.w~l in t~sdgation to further 
estimate the limits ot the waste prior to construction of the walls. 

Th~ pnrpo.c;e. of rhe. dewateringlbarrier wall. is to isolate wastes in tl:e Still Bottom Pond 
(SBP) and off site containment arc11 (OFCA) to prevent migration of contaminant from 
the.se areas atld to allow lrcauuenL. A11uLher purpose is Lu t~tlu~,;e Lh~ amount of 
groundwater to be pumped to reduce potential impact to the wetlands :o the west 

nata to br. collected and evaluated during the dewatering/barrier wall alignment 
investigation are: 

• .tvaluate the lateral extent of waste materials at the 1 x:ations where 
dewatering/barrier walls arc proposed: 

• Collect both field and laboratory geotechnical data (i.e., stall dard penetration 
tests and grain size analysis) to aid in the design of the dt ;waterlnglbanler 
walls; 

ZlOO Corpo·atc Drive 
Addison. IHinl)iS 
50101 

Tc I: 708 691 5000 
Fsx: 708 691 5133 

Serving rhe World's ~nviro.,mtr.ra/ Need:; 
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• BeLLer Lldim: th~ dt!plh LU Lht Lop uf day ~,:on fining lay~r al mg the proposed 
dewateri.ng/banier wall alignment; 

• Collect soil samples for slutty wall mix: design (:or sections of 
dcwo.tcring/bnrricr wall that will consist of soil/bentonite or cement/bentonite 
wall); 

• Collect groundwater samples for slurry wall mix compatil1ility testing (for 
sections of dewatering/barrier wall that will consist of a soillbentonite or 
cement/bentonite wall). 

The data gathered during this investigation will be used to prepare ir tennediate (50%) and 
final (100%) design reports for the dewatering/harrier wall system. The de.~ign will 
address compatibility of the proposed wall with the plume, keying the wall into the 
underlying clay, monitoring of the walls performance, the nature of Naste penetration into 
the subsurface, and construction QA/QC. 

This Work Plan de~crihe.~ t.h~ nnmh~r anrl. J()ca.tinn of horing~, drilling pmc~rlnms, 

sampling protocols, field testing parameters and procedures, and labc ratory parameters and 
methods to be used to contl.rm the dcwatcring/banicr wallloc:ati.on ail d collect gcotechnlcal 
data for tile dewatering/barrier wall design. 

The dewatering/banier wall needs to he installed before the p1 :rimeter groundwater 
contaimnent system (PGCS) becomes operational to prevent migr: .tion of contaminants 
from the SDP a.nd OPCA to the site boundary. Dewatering of the areas will occur over 
time. The details of the dewatering will be presented in the desil :n documents for the 
dewatering/barrier wall and the PGCS. The 50% design of the dewat ~ring/barrier wall will 
include a location map indicating the placement of wells, area~ of ~xcavaticm. di~charge 
area and methods for eliminating overland flow. 

The 100% design for the dewatering/banier wall will include a discussion of the effects of 
the walls on groundwater flow pattern. It will include recommer .dations for proposed 
monitoring wells for monitoring at the downgradicnt facility bounc ary. The monitoring 
will include both water l~vels to document direction of tlow and chen 1ical analysis. 

As discussed previously, one purpose or the dewatering/barrier walls is to reduce potential 
impacts to the wetlands. This is accomplished in two ways. First, b !cause the areas to be 
dewatered will be surrounded by lhe walls, there will not be a large groundwater 
downgrade outside the walls which could have the detrimental effi !Ct of dewatering the 
wetlands. Second, the walls will minimize the amount of watc r to be pumped for 
dewa.lcliug su tltaL th~ .small~st amuum uf tr~at~U. wa~r will Dow LU th~ w~Llanlls. This is 
important because it will minimize the potential of impacting the wet lands by changing the 
wetland water chemistry . 

.:.:.!l."'"S ...... E..,..E:A;\.jRIMeiliolgjo~n..._ ________ ~ .... Ja,..pu~ar..r...v ....,I2.o...~. !.L99~:.~~.Ci~---Q<Am;.....,.ris;.,...an Chemical S•rvjce lnc, NPL Sit.: 
Page 2 
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SCOPE OF WORK 

Soil borings. test pits and auger probes conducted during the Reme iial Investigation (RT) 
and subsequent phases of investigation (i.e., Supplemental Soil Sam >ling Program - 1993) 
have been used to identify the lateral extent of waste materials at the: ACS NPL Site. It JS 
noted that the Supplememal son Sampling Program was not conducted with formal 
approval or oversight of U.S. EPA or IDEM. However, all of the data was supplied to 
U.S. EPA. IDEM and Roy F. Wesmn, Tnc:. (TT.S. F.PA nv~rsieht c:ontr::~ctor). Roy F. 
Weston, Inc. reviewed the data and utilized it in its evaluation of the extent of wo.ste at the 
si.te. In addition, the data is only being used lo guide l11e loc.al~ou& o: lhe pLupo:seu ulilling 
program. The data are not being used to draw any conclusions If gardmg the extent ot 
waste at the site. Soils with total VOC concentrations of 1 percent (10,000 parts per 
million [ppm]) or greater, leart of :)00 ppm nr ercat~r. anrf/or total PCR concentrllrions of 
10 ppm or greater are classified as waste in the U.S. EPA Recor1l of Decision (ROD). 
Previous exploration points in the Still Bottoms/Tn~atment Lagoo' 1 Area ru.e showu uu 
Figure 1 and those in the Off-SHe Area are shown on Figure 2. Lo~s for each exploration 
point are included as Attachment A. The proposed dewatering/b u-rier wall alignment. 
haserl on t.hr.~ rll'lta 11nct af:'.rial photos, for the. Still Bonomsfl're.atment Lagoon Area is 
shown on Figure 3. and fot the Off Site Area on Figure 4. The al.igr ment on Figure 4 wos 
revised from the May 10, 1.995 Work Plan to eAtelld fuLtheL west. The 1cvi.scd lu~atiuu uf 
the wall was presented at a June 14, 199:5 meeting. The location was moved to the west 
because: 

1 High concentrations of contaminants arc migrating to the wnst of the OFCA. By 
relocating the wall to the west, the highest concentrations are ;ontained. 

• At certain times, leachate has been observed west of the OFCJ ~. Moving· the wall to 
the we~t and ra.i~ing the. ernnnct snrfac:~ wf' • .;;t nf thP- OFr. ~ will preve.nt future 
leachate seepage. 

1 Most of the land in the vicinity of the OFCA has been landt illed in the past. It is 
not appropriate to excavate a slurry wall in a landfill because landfills contain large 
void spaces and the l'llurry can float into the refuse. Therefn:e, t.he wall alignm.e.nt 
was relocated so that there is the grcat~st potential of encour .tet'ing natural soils so 
that the wall can be constructed. It is noted that the soil dt :teLLuiutJ lu bt: WCU>l~ 
after the construction of the wall will be treated in accordance with the ~OW. 

Field investigations within each area will consist of drilling ~il horires along the proposed 
alignment of the barrier walls, and assessing both visually and throul h field and laboratory 
llllruysis the presence of waste materials. If waste materials arc fou1 td along the pl"oposed 
a.l.igum~ut, ~:td.ilitional burings will be conducted outward from me w~ stc area using borings 
extending to the clay layer to determine the extent of the waste IDllterials. Soil samples 
wiJl be collected for field analysis of VOCs and PCBs. Lead will not be analyzed for 
because previous testing has shown lead to be limited to diScrete areas away from the 
biltrier willllocn.tion. Field analysis will consist of utilizing a field :est kit for analysis of 

..,li.....,S . ..,Ee.,.Al.JRAAillo·Wl·o""g-----------'J..,_.u..,lu~a·l'~1._.2.._,J~99~6-----'Awm.,.c....,rjc..,..a• 01eroiql Smjcc [nc. HPL Sj!e 
Pa.ge3 
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PCDs, utilizing a field gas chromatogtaph (OC) fot· analysis of total VQCI) (thdiu~::.Ll a:s t.he 
sum total of the concentrations of detected target VOCs), and using a hydrophobic dye to 
test for the presence of free-phase materials. Duplicate soil samples will be subm.itted for 
laboratory analysis when r~s.nhs. nf fi~lct :mt~lysi~ show V()(); ,erP.::~t ~r than. 8,000 ppm or 
PCBs close to l.O ppm. Lead will not be analyzed for because pre vi ms testing has shown 
lead to be limited to discrete areas away from ba.rder wall locati )11, nuL ptlj~lll here. 
Based on the previous data, lead contaminated. soils wtll be contai led witbin the walls. 
Since the work described by the Work Plan is "screening level" an'l not quantitative. the 
dAta derived from the investigation will not be conclusive as to wt ether or not waste is 
present. 

Orilling Procedures 
Potential drilling locations will be marked in the field with wa :>den stakes prior IJ) 

beginning field activities at locations agreed to with the U.S. El 'A and IDEM om1.ite 
representatives .. A meeting will be held with represematives of AC S to confirm that the 
drilling locations will not interfere wilh plant operations and w i.ll not impact either 
overhead or underground utilities. If proposed locations do in' erfere, they will be 
relocated to the clo~st access.ihle loca.rion. 

Soil borings will be drilled using an all-terrain vehicle (ATV) m'mntcd drill rig. It is 
anticipated an ATV drill rig will be required lO access many of the proposed soil boring 
locations in the Off-Site Containment Area. Soil borings will be 1 lrilled with 3.25-inch 
inside diameter (I. D.) Hollow Stem Augers (HSA) (or equivalent), and soil samples will he 
collected at 2.5-foot intervals using 2-inch outside diameter split spo< 1ns. During collection 
of split spoon samples, standard penetration data (i.e., blow counts) will be collected for 
each sampling interval. Samples will be field classified and recorde 1 on field logs. Soil 
samples will be field screened using a photoionization detector (PJ D) equipped with an 
11.7 eV lamp. Montgomery Wat~on Standard Operating Procedures. (SOPs) for drilline 
and split spoon sampling of soils are presented as Appendix B. Soil samples will not be 
com posited. 

A soil sample will be collected at the interface of the confining clay 1 ayer and tested in the 
field using a hydrophobic dye technique. The hydrophobic dye test c Jnsists of placing s()il 
in a 40-ml vial to 1/4 full, adding water to bring the vial to 112 full, adding a small amount 
of dye powder, and then agitating the sample for approximately 30 seconds. The dye, a 
red color$ 1urns a dark red wit:h the presence of hydrophobic matt !rials (i.e. free phase 
material). The field screening method will provide an additional indi' :ation of the presence 
of free phase materials. At two locations along each alignment. a 10. .inch shelhy tntw. will 
be pushed into the clay confining layer for the collection of undisturbed soil samples for 
permeability testing (ASTM D5084). The ASTM Standard is included in Appendix E. 

Soil borings will be advanced to a depth ol two teet into the conl:iJling clay layer. It is 
anticipated that the clay will be encountered at depths of between ::5 and 35 feet below 
grmmd s.urfac:~ (bgs) ctP.pending upon the investigation area. Followir .g completion of each 
borehole, borings will be backfilled to the ground surf nee using a be tttonitc-ccmcnt grout. 

,ao.U,1011S,....,E .... fA~B;w,:egiWjo,w.n _________ --"~!plloiOQu~~~o~.iiT.:..v 1..,2._,, 1"""22~0 _ _..:_~AWJow..._rj.,.....cnn Chemjcal S~rvjte. luc. 1\'PI Sit' 
Page4 
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To minimize the potential for bridging of annular seal material, grout will be installed from 
the base of Ihe borehole w the ground surface by pumping via a tl ~mie pipe. In traJfic 
areas within the plant, the top 12 inches of the boring will be backfi led with gravel. Soil 
boring locations and elevations will be surveyc d. Soil cuttings gen ~rated during drilling 
will be contained in Depanment of Transportation (DOT) approved : 15-gallon steel drums, 
and stored on-site in the designated area for ultimate proper disposal. 

Field Analysis Procedures 
The. soil sample collection procedure is described above. Field anal fSis for PCBs will be 
conducted using the Ohmicron Environmental Diagnostics PCB R lpid Assay Soil Test 
M~thull. Th~ Ohrnicron Test Method confonns to SW -846 Method "020 for the screening 
ot PCBS using immunoassay methodology. The method has been · ralidated by the U.S. 
EPA. but is not yet approved. The manufacturer's instructions inclu ied with each test kit 
will be. followed (Appendix C) and Field Validation will be cond 1cted throughout the 
Barrier Wall Investigation sampling, following the Guidance in the "lnmun.oassay Metlr.ods 
for SW~846: Recommended Format and Documentation for New Sui,mittals'"' (July 199-S). 
Following the Field Validation _guidance, known standards will be ir eluded in each of the . c:f1F 
analysis mns. G"f-' 

~ ... ~ 
Fo1 the ACS siLe, Lhe sa.~uvliug will i.Jc :sel up to deLecL PCBs g1eaLe1 1 hau 10 ppm. (i.e., lhc '7(" ./ 
detectlOn 1Hmt w1ll be established to be 10 ppm). Uuphcatc ana1ys1 ~s and blank analyses Cti ~ 
will be perfonued for each set of ten samples. The field laboratc ry technician will be r 
traine:rl hy th~ Ohmicron SHiff prior to condnctine thP. prncr.rlnrr, 11 thr. fiP.lct Prior to 
starting the tield work, a perfonnance evaluation sample with a kno· ~n concenttation will 
be analyzed. 

Field analysis for VOCs will be conducted using a field gas chromate -graph (GC) equipped 
with H~ll and PID detectors. The. SOP, which is attached as Append~x n, js based on SW-
846 Method 8010/8070 with modifications. The analyses will include 19 compounds 
which in dude all v olaLilcs llclc:~.;Lc:U lluriug the RI in vestigatio liS at couceuLL atiun:s 
exceeding 100,000 ug/kg or 1% of the KOU definition of soils classified as waste (i.e., 
soils with total VOC concentrations of 10,000 ppm). Therefore, field GC analyses will 
prnviclr. cl::tl"a of sufficient qn~Hty for the specific task. 

Number or Samples 
One to two soil samples will be collected from each borin ~ drilled along the 
dewatering/harrier wall alignment for field analy.~is of VOCs and ICBs (Tahle 1). Snil 
samples will be chosen for field analysis based on field PID re~ .dings, results of the 
hydrophobic dye testing, and visual observations. Confirmatory lat·oratory analyses will 
b~ ~.:onl.lut.:tt:t.lun sde~;teu soil samples based on re~ulLS of fi~ld GC !lllalysis for VOCs, and 
PCH test results. 

Laboratory analyse.s for PCBs and VOCs will be pelfcrme.d on sam:>le.s from the. borings 
that are located along the "final" o.lignmcnt. based upon the field tes :ing results (Table 1) . 

..~o.C~~~o~S .... fJ!;.4:)A:uR:..iiic&wio&D _________ _.JI..!!onnll.l!u!!l..nrv.ul...,2,u.I996I.DL. __ ~........aA.wmslll.lrilllliollcnp Cbemjcal Smjce. lpc. NPL Sjlc 
.l:'age~ 
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Soil samples tho.t exceed 10 ppm PCBs bused on field screening will be submincd for 
luburawry analy:sis w u~l~rmint: if lh~ PCBs ar~ a<.:Lually pr~stnL [[ field GC scrtXning 
shows VOCs are present at a concentration .greater than ~.ooo P11m, a sample will be 
submitted to the laboratory to quantitatively determine the tota: VOC concentration 
because the Held GC may not detect all VOCs present. Lab ora :ory analyses will be 
pcrl'onncd in accordance with the Contact Laboratory Program (CL:~) Statement of Wcrk 
by lEA Analytical Laboratory, North Carolina. Laboratory analyse1. will be performed at 
Data Quality Objective (DQO) Level3. 

Two soil samples will be collected from borings located at interval!. of 200 ft in the Still 
Dottoms Area and Off-Site Containment Area along the barrie:· wall alignment for 
geotechnical analysis. Grain size analysis (ASTM 0422) will be cor .ducred on each of the 
geotechnical samples collected. The ASTM Standard is included in Appendix F. The 
number of samples. parameters. and analysis methods are provided in Table 1. 
Geotechnical analyses will be pel.'formed at Montgomery Watson's lLboratory in Madison, 
Wisconsin. · 

Five soil samples selected from the stratigraphic soil samples (i.e .• s~ lit spoon soil samples 
collected for soil cla.'l.~ification) will he w•:ed to conduct slurry • vall clay mix design 
analysis. The soil samples will be mixed in the laboratory and the ri!sulting slurry will be 
subjected to penneability testing using flexible-wall permeameters bl 1sed on ASTM 05084 
"Sutndard Test Method," for measuremem of hydraulic conductlvir:r ot saturaled, porous 
material (Table 1). The samples will be selected to provide a range oJ· the various soil types 
that are encoWitered during the drilling program. Five samples 'vere selected because 
previous soil borings show that the subsurface sands are relatively u: 1iform across the site, 
but did vary in grain size at different locations. 

A groundwater sample will be collected from well MW -16, repre ;entative of impacted 
groundwater. and will be used as the permeant fluid for conductinJ: compatibility testing 
on the optimum slurry mix. Samples from MW-16 are expected to be a "worst case" 
sample of groundwater expected to be in contact with the slurry wa 1. The test procedure 
will be based on ASTM D!5084 and U.S. EPA SW-846 Method 9100 "Saturated Hydraulic 
Conductivity Saturated Leachate Conductivity, and Intrinsic Permeal>ility" (Table 1). The 
procedure for Method 9100 is included in Appendix G. 

Bodug LucaUuus - Still BoUums/Trealmeul Lagooan Area 
Thirty soil borings at approximately 25- to 50-foot intervals will be drilled in the vicinity 
of the Still Bottoms/Treatment Lagoon Area as shown on Figure 3. The borings will be 
generally drilled an 50~foot intervals because the dewatering/barrier wall alignment nee.ds: 
to be well defined :in this area because of potential impacts lO ACS ~~perations. Along the 
railroad tracks on the west side of this area the interval is reduced to 25 feet. The depth to 
clay is estimated to be approXimately 21 to 25 feet in the Still Botto ltlSITreatmcnt Lagoon 
Area, and each boring will be drilled two feet into the clay confinin ~ layer to confmn the 
depth to clay. The estimated depth to clay is based "an the clay cor tour map prepared a'\ 
part of the RI. 

l>I.U . .>l.S.""EPuAuR:!>!i.e&twio.w.n -~----------O!J!Jall.l!nu~ary:-lu..2.ulz:;,!29ll.6 ----llA.wme!O.IIrll!illic:a!- Chemical Servjce. Inc. NPL Sjtc 
Page 6 



FROI·I ' I"IOI~TGOI•IER"!' WATSOI~ 708 691 5133 1996,01-15 12•06 ~761 P.10/36 

The current estimate of waste extent does not indicate thn.t waste extends beneath the 
railroad spur located along southwesr side of the proposed barri~r w i:ill. Th~ borings will 
be located to confirm that waste does not extend adjacent to and/o:· beneath the railroad 
tracks in this area. The infonnation will be used to evaluate whether t 1c presence of the rail 
spur needs to be incorporated into the dewatering/barrier. waH de! :ign and construction 
plans. Total PCB concentrations greater than 1.0 ppm were noted in ~oil samples collected 
from soil borings SB92 and SB93 (Figure 1) at a depth of 3 fr, an< I therefore~ additional 
PCB testing will be done in this area. 

Northwest of the Fire Pond is an area previously determined to contain PCBs at 
concentrations greater than 10 ppm, and therefore, PCD testing will be done in this area. 
PCB concentrations above 10 ppm were noted in soil samples collec :ed from boring SB20 
at a depth of 7 feet, and in soil samples collected from borings SB9J and SB91 at depths 
up to 5 feet (total horing depth 5 ft). The borings will be located to confinn that PCBs do 
not extend to and beneath the railroad tracks in this area. 

North of the Fire Pond the borings are located to evaluate the prev lous results from soil 
samples collected from boring SB89. Total PCB conccnu·ations abo1'e lO ppm were noted 
at a depth of up to 5 feet in horing SBR9 (total horing depth 5 ft). 

Uast of the Still Bottoms/freatment Lagoon Area, extent of rcn.s Wi lS estimated to extend 
to beneath the container storage area/loading dock. son borings will be located tO 

determine if PCB impacted soil does extend to the container stora ~e area/loading dock. 
Soi1 horings will also he drilled along the proposed B:Iignmcnt to conJ irm the delineation of 
waste noted from borings SB70, SB71 and SB9~. Total PCB concen1rations above 10 ppm 
were noted in soils collected from SB70 and SD71 at a depth of 8 ft. The pre.sence of 
waste was not indicated in samples collected from SB94, locared furner southeast of SB70 
and SB71. 

Boring Locations- Off-Site Area 
Twt:nly-Lwo suil buringt:~ will be drilltlll in Uu.~ OH-Sit.e Alea m 50 to 200ft inte1 vals along 
the proposed dewatering/barrier wall aligmnent as shown on .l:11gure ~. The bonngs wlll be 
drilled on 200-foot inrervals because the location of the dewateringlb arrier wall in the Off­
Site Area is not as sensitive to plant operations as in the On-Site. J Iea. In addition, the 
proposed alignment is anticipated to be well beyond the limits of wn ~te in this areo., so the 
200-fL spadng is reasonable. In the area belwe~n burings AP-65 i:U.U SB-53, the iu~1val 
has been reduced to 50 feet to investigate PC.Bs that were detectcc m these areas. The 
barrier wall alignment includes the waste areas. as well as the areas '~ith refuse to the east 
near C-olfax Avenue. The propma~rl alignm~nt ~xtends westward to tl.e site boundary. This 
was done to prevent the migration of contaminated groundwater in 1 his area. In addition, 
during rainfall, seeps have bee11 detected in thl5 area, so the wall wil: prevent migration of 
this water. The depth to clay is estimated at approXimately 28 to 33 . 't in borings proposed 
along the west and south sections of the alignment. The depth t' 1 clay is estimated at 
approximately 15 ft along the north section of the alignment, and at ; 1pproximately 20 fL in 

....,.u • ..,s.~EPut\uR,...;IJ.Liiua~.•l _________ -Ltl.J;nLWmw.,nryJ.Jlu..2 • ......_19z.z2.~t..U -----OA.u.~''5""'d...,.t:,u CJJet)lk.tl3wh;s Inc NPI 3itr 
P~c7 
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borings proposed along the west portion of the alignment. Each bo :ing will be drilled to 
verify the depth to the clay. The estimated depth to clu.y is based on the clo.y contour mn.p 
prepared as pan of lhe RI. 

Pilot T~t Cell Borings 
It was originally intended that the barrier walls and dewaterit g system would be 
completely installed and the entire area dewatereu prior tu ~;uuduc .iug the vilot studies. 
With the current schedule, the insta.llation of the Perimeter Urou ldwater Contamment 
System and barrier walls will occur in early 1996 with operation o begin in mid-1996. 
Therefore, it is not possible to dewater the Still Bottoms/Treatment Lagoon Area and the. 
Off-site Area in time to conduct the pilot scale testing scheduled for :nid-1996. Therefore, 
smaller test cells are proposed for tlle pilot tests. The~ woub.I con;i.sL tJf sht=cL pile t.:cll:s 
approximately 20 feet by 20 feet in plan dimension, driven to the to1 f ot clay. These ceus 
would then be dewatered to facilitate the pilot tests. The location; of the test cells are 
shown on Figures 3 and 4. The information needed to develop the construction 
specifications for the sheet pile test cells include standard pcnctral ion testing, field soil 
classification, and the depth to clay. Field and laboratory chemica. !Ulalyses will not be 
needed and so will not be performed on soil samples collected fro111 the Pilot Test Cell 
borings. 

The soil borings will be performed as described above under "Drilling Procedures", 
including tllat rhe soil borings will be advanced twu feel inw Lh~ eli lY. Up Lo si.J. tJurings 
will be performed in the Off-Site Containment Area and up to tour borings will be 
performed in the Still Bottoms/Treatment Lagoon Area to gather the lnfonnation needed to 
locate the Pilot Test Cells. The boring locations will be agreed to in he field with the U.S. 
EPA and IDEM on-site representatives. 

SCHEDULE AND REPORTS 

The field team will mobilize to the site within one week of approval of this work plan 
since the U.S. EPA has stated that the 14-day notice required b:r me UAO has been 
waived. The field work for drill.in.~ the borings is anticipated w t e complete in two to 
thrP.r. wr.r.h. Thr.li~sien nf th~ ct~watering activities for the pilot tesling of ISVE of waste. 
the materials handling the pilot test, and the L 1Tf treatability tests are dependent on the 
Jesuits of this iilvestigaliou. The pilot test ccll~related results will ·,e submitted with the 
Preliminary (30%) Design for Waste and Soil (currently schedul~d ro be submitted in 
January 1997). The barrier wall-related results will be provided in ·he 50% design report 
for the harri~r wa.l1 and dewatering sy~tem. The schedule for submi: tal of the 50% design 
report has not been completed. 

,_,l1 • .z.S ..... CPul\uR~egJ.!.'iow.n -------~--J~.~~o'ng1111yi)~~~orvl'..'Ju..Z·....,19zz9.,_ti ------<>A..a~'"Bo:&~-•i ..... wu · '"t'''iw' b'iFJXikl;(· Iw.:· t:ler. Si'r· 

Page 8 
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CLOSING REMARKS 

If you have any questions, please contact us at (70&) 691-5000 for :t~~i.~;tant~. 

Sincerely. 

3J.g~ 
Vice President 
Principal Hydro~eologist 

Attachments: 
Table 1 Sample Number. Parameters, and Methods 
Figure 1 Existing Boring Location Map- Still Rott.om.~ffreatm• ~nt Lagoon Area 
rigurc 2 ExisLing Boring Location Map Off. Site Containment Area 
Figure 3 PropuSdt.l Boring Lu~..:aliou Map - Still Bottomstrreatn .ent Lagoon Area 
Figure 4 Proposed Boring Locatmn Map- Off-Site Containmer t Area 
Appendix A Soil Boring, Test Pit and Au~er Probe Logs 
Appendix B Drilling and Soil Sampllne SOP 
Appendix C Ohmicron RaPID Assay Environmental User's Guide :PCB Test Method) 
Appendix D Fi~lu Ga~ Chwmalugraphy SOP 
Appendix E ASTM 050~4 
Appendix F ASTM 0422 
Appendix G ~.thod 9100 

PJV/JDA.{;CH/cdliPJV 
J:\4017\0030\WORK~PL\VER~2\DARRIER\DW'BPI.N4.DOC 
4017.0030 

.wlJ.:M~ .... r:.e ..... ~~&l'loi"<~UilliW!Iooi.......~--------..I.IJall.llnuUI!iHY.l..Ul2.._.. II.Z%Z.!.!~6 ____ .a.A""'Illa.l'rjcl<ilill Cbcmjc;1l S~f\'IC" InC, NI'L 1:iil# 
Page 9 
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I 

! 

PCB FIELD TEST PROCEDURE ADDENDtM 
I 
! 

Ohmicron RaPID Ass~y Test Method 

f \ 

The Unmicron Ra.PlU Assay Method will be u~cd for the field annlysi.s of PCBs in soil G.•,_,.~ 
samples for the Barrier Wall Alignment Investi,ga~on at the ACS NPJ~ Site. The analysis is CA~~. 
based on the immunoassay method and as such, t~~ tP.st: kits yield onJ y screening-level data. . 
The purpose of the field analysis is to screen ~wil samples in the fi~ ld to identify samples 
With PCB concentrations in excess of 10 ppni, and !lt~u :;ulmril these fm laboratory 

analysis. I '""" 

I ~~ ... 
The Ohmicron Field Assay Test Method will be calibrated for a det€ ction limit of ·1 0 part~ t:jf ' A 
per mlllion (ppm) PCB for Aroclor 1254, using N1cthod 2, listed on ~nge 4.4 of the User's e,..#f'~ 
Guide. Aroclor .l254 was selected because it ~as the congener Lt aL u~.aut~ up IID111ly 40 '\). 
percent of the sample detections at the site during remedial inve1 ligation sampling and 
becau~. the Ohmicron sy.srem 1~ b.::~s~d on Aroclo~ 1254. \ 

i . ~ ~ 
A supply of sodiu~ sulfate will bt: main!aim:ll ~1 Lhe field laborattny to be used to dry (~!'~ 
samples as appropnate. I (t, 

The analytical technician will be trained in the u~e of the. test kiT, M.cl tr.::~inine will ah:n h<~ 
available for the Agency representatives on site during the Barier Wall Alignment 

Investigation. 

QA/QC for Field AnAlysis Sr:reening Analysis of PCBs at the ACi NPL Site ~ 

Quality Assurance/Qulllity Control will be conducted at Level QA2, described on Page 3.2 f~' · .. ~ 
of the Us~r·s Gui~ and U~lail~d 1..>11 pi!.gc 3.4 a11d 3.5. The "Other Q.VQC Corlsider·ation.~" ~ ,~ 
listed on Page 3.5 will also be given consideration. As stated on Pa;~e 5 of the Work Plan, 011~ 
a perfomtance evaluation sample with a known concentration will be analyzed. prior to P 
starting the! field work. Field duplicates will be c.oll.e.cred to prnv ct~ a~.~s.<m1ent of field 
sampling precision, accuracy, and integrity of the methodology. .~t least one duplicate 

analyses will be performed for each set of ten soil sttrnpl~s. FurthetJ uo,e, soil samples that 
exceed 10 ppm PCBs based on field screening will be submitted to1 laboratory anaLysis to 
ciPtP.rminP. if thP Pr.Rs are actually present Laboratory analyses will be perfonned in 
accordance with the Contact Laboratory Program, at Data Quality 01 ~.clive LevE'!l 3 

. ~""""'" ~ .... " 
.lt'ield Validation . ~~;~,c. 
Field Validation will be conducted rluoughout the Barrier Wall Jnvestigation sampling, ~-~ 
following t.he: Gnirlance in the "'lm.numoas·sav Meth.odsfior SW-846: Recommended Format C..,... - A 
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qnd Docum.entatio1~ .for New Submittal.r" (July 1995). As po.rt of the process, standards 
and proficiency samples will be analyzed with each sampl~ analysi:; run. For Uu~ ACS 
proiect in which the detection limit will be set at 10 ppm PCBs, six standardslproticicncy 
s~mple.~ will bP i'ln~ly7r.d with each set of analyses. These will inchde known standards 
with concentrations of: 2.5 ppm, 5 ppm, lO ppm. 15 ppm, 110 p{m, and 50 ppm. In 
addition, all samples that inilicaL~ a. I.Mt:t,;liuu of PCB:) at 10 pplll or gl·eater, will be · 
submitted for laboratory analysis. This will result in 100 percent !ield valld.atlon of posmve 
detections for PCBs at greater than 10 ppm. 

A copy of the "RaPID A~·say Ettvirotttneutal User's Guide" follows. The sections that arc 
not applicable to the ACS Site RD/RA have been removed, and \ho: :e sections have been 
lined out in the attached Table of Contents. 

PN 
J;\4077\0030\WORK..l'L\ VEPJIBARRlER\APPC.DOC 
4077.0075 
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MOliiTCOM.Illl\! WA 'l'.SON 
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Section~ Field Methods 

I SOP :escrtpUon: 
~~ble Volatiles- Barrier Wall 

~r.tion No. 
5 

SOP No. 
510-mod 

Date ot Issue Reviewed By 
1-3-~ 6 JAH/CCH 
~----~~~~~~~ 

Ducwm 11l No. AuOtorizet.l By 
51 voc.doc ULHIPJV 

~~--~--~~~~--

FIELD GC - PURGEAHLt: VOLAT1L~S 

Sco.ee and Application 
This method covers the determination of volatile organic compou 11ds in n variety of 
non-aqueous matrices in a mobile field laboratory using a gas chron tatograph interfaced 
with a purge & trap. Refer to Table 1 for a breakdown of the ACS Barrier Wall 
Alignment volatile c.ompollnds list and the;r :t~sncia~ci relention imes and reporting 
limits. 

Method Summary 
In a mobile laboratory setting. samples are analyzed using a purge & trap interfaced to a 
GC equipped with a capillary column, photoioni:zation detector (P [D) and electrolytic 
conductivity detectol' (ELCD). This method provides qualitnivc nnd cstimo.tcd 
quantitative identitlcation of volatile organic compounds. 

Method Reference 
''Test Methods for Evaluating Solid Waste", SW ·8!16, July 1992, Hethods 5030A and 
8021. 

R~qtting Limits 
Refel' to Table 1 fol' Barrier Wall Alignment volatile compound reporting limits. Soils will 
be reported on a wet wc.ight basis. Reporting limits mn.y be nffect ~d by high levels of 
organic compounds, mallix relale<1 problems or other interferences. 

Qntimnm.,RAnge 
Up to 100 times the reporting limit for each matrix group. The OJl timum range is also 
affected l.Jy sptcifi~:_; compounds, the individual program needs, or p1oject reporting liini.t 
requirements. 

Samphi! Handlins 
Non-Aqueous, unpresened: Soils should be collected in 4 oz glass~ nrs with teflon lined 
caps. Samples should be packed tightly so that there is no hcadspace < r air pockets in the 
sample. All samples must be refrigerated at 4"C and analyzed within 14 days ot collection. 

1 
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ReRgent.$ and Ap,mu;,atnfO (AppArMns can he suhstituted with equivalent~.) 
1. Open screw cap -10 mL via! (Pierce #13075 or equivalent). 
2. Septum: tctlon-fa.::cd 5ilkone (Pierce *12722 or equivalent). 
3. Purge & nap aevice: SRI -Imertacco to a 8610 GC 
4. Trap (primary): Tenax GR (6 x 118 in.) 
5. Trap (secondary): Carbosicvc (6 x 1/8 in.) 
6. Purge tubes: 25 mL disposable culture tubes (16x125 mm) 
7. Gas chromatograph: SR18610 equipped withPID and l'T .. Cn dett.'Ch>rS in series. meg®ore 

capillary column 11d11pters, makeup gas. 
8. Column (primary): 15 n1 x 0.53 mm I.D., Restek MXT-1 metal capill ilrY column, 5 wn film 

aepm. 
Alternate column: J&W 30M DB624 or equivalent 

9. Glass Syrtn~es: 5 mL Leurlock tip, 1 mL Hamilton, 100 uL Hamllror, 10 uL Hamilton, and 
25 uL Hamilton 

10. Balance: .± 0.0001 g (Mettler AE200) (for lab use only) 
ll. Bt1hmce: ..!. 0.1 g (Oh11us LS200) 
12. Reagent water - water which has been shown to be organic-free at the 1 ncthod reporting limits 

(rap water). 
13. Metllanol w B&J Brand Purge & Trap Grade 
14. Beakers - assorted 
15. Volumetric flasks- assorted 
16. Pipettes:· 5 and 10 mL volumetric 
17. MininertValves Leurlock 
18. Helium- ultra high pudty grade 
19. Afrw zero grade or breathing grade (for DELCD) 
20. Standards (reter to reagent preparation sectiOn) 

Standard PrepArAtion 

l. Slock Standard Sululion: Slo~.:k. ~Ll:llltla.tl.l:s should be prepare(! prior to going into 
the tleld. Prepared 5,000 uglmL stock stand~rd solutions may i>e purchased trom a 
vendor. Alternatively. prepare a VOC standard containing the · :arget compounds at 
5000 uglmL in met.hanol. 

• Add about 20 mL of methanol to a 25 mL volumeutc flask, Allow the flask to 
stand unstoppered until the methanol on the neck of the flas] ~ has dried. Replace 
the stoppP.r. 

• Tar~ lhe flask un the analylil:al billiUl~. 

• Remove the stopper and, using a 100 uL syringe, add 0.125 1!. (correct for % 
purity) of the reference material to the flask Make snrP. t]lP. drops fall ciimctly 

. into the mcthnnol without contacting the neck of the flask. 11 eplace the stopper. 

• Detennine the mass ot: reterence matenal added. Kin: :e the syringe with 
methanol. tare the flask. and add the next reference standard. 

2 
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• After the reference materials arc added, fill to volume with methanol, cap, and 
inven to mix. 

• Tran.~fer the t1nal stock standard to a screwtop vial for storage. 

2. ~coudaJ) Standard Solutions: Secondary standards should :>e prepared weekly 
ana stored at 4"'C. Prepare secondary solutions in methane I. accoraing to the 
following: 

Stabdal'd 
SOOOuglmL 
500 ug/.olT. .. 
50ug/mL 

!!!!& 
lmL 
lmL 
2mL 

Final Volume 
lOmL 
lOmL 
lOmL 

.£2! eentration 
SOO uglmL 
50tg/mL 
lOtg/mt 

(e.g., add l mL of the 5000 ug/mL standara to a 10 mL volumc:tric flask and fill to 
the line with methanol. and cap. The resulting solution has a c )nccntration of 500 
uglmL.) 

3. Working Calibration Standards: Prepare calibration stan lards in DI water 
according to the following: 

Standard 
500 uglmL 
SOuglmL 
50 ugimL 

mla 
20uL 
40uL 
20uL 

Final Volume 
200mL 
200mL 
200mJ.. 

£21 .cebtrRtlon 
50 tg/L 
10 I Mfl~ 
5 U!IL 

Fill a 200 mL volumetric flask with reagent water lO tlle mark. Directly inject The 
secondary standard into the water witll an appropriate microlirer syringe. 

Invert the standard 3 times, discard the flrst IO·mL in the neck of the volumeuic flask 
and uansfer allquots of the standard into a 40 wL VOC vials (uo headspace) for 
storage. 

Surrogate Standard: Surrogate stock standards may be purdased or prepared in 
advance. Tbe stock standard contains the following two surrogat ~s in m~thanol: 

Com:nound 
a, a, a-Trifluorotoluene 
1.4· Diehl oro butane 

Concentration 
2000 ug/m T. in M~than' 1l 
2000 uglmL in Metharu ,1· 

Surrogate Working Standard; For the worklllg surrogate soh; tion. add 50 uL of the 
1FI' stock surrogate solution. and 50 uL of the 1,4-0CBA stocl: surro,gate solution to 
a 10 mL volumetric flask. and dilute. lo 10 mJ. with mP.thannl. This i~ ~qual to a 10 

J 
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ug/mT. worlcine snrmzRtf': solution_ Add .1 uL of the surrogate s1 1lution (10 ug/mL) to 
cnch stnndnrdt surnple and blank 

Notes 
1. Thi' m~t.hod i~ intl~nrl~rl for u.~:e only hy an experienced GC open tor in a mobile field 

laboratory. 

2. Apparatus can be substituted w1tb. equivalents. 

3. Gas chromatographic conditions may be change.d to optim17~ th~ analysis, provided 
that perfonnance is detennined to be equivalent to thnt of initial demonstration of 
capabilities. 

Proc:lldurc 

A. Gas Chromatographic Conditions: (Note: S.KL rental GCs ar! configured by SRI 
for the chosen method prior to shipment Refer to the SRI mru mal for specific GC 
and purge & trap conditions. Conditions vary depending on ~olumn. choice. The 
followin~ arc provided as an example.) 

Colu...-.: 30m x 0.53 mnl I.O., DB624 or equivalent 

Carrier Gas: Helium 
5 mLimin 

Detectors (In serles): 
LPboto Ionization- 10.0 eV 

Sensitivity - Range 10 
.:rcmpc.ra.turc - 2300C 

2. Elcct.rol ytic Condu~;tivlty - SRl dJy electrolytic conductivity detector 
Mooe - Iil:llugcm 

Reactor tempemture- llOOUC 

Oven: 
lnirilll • 350(', HQlrl for 10 min 

Ramp • 40C/mln 

Final -200''C 

Purge & Trap System: 
Trap: teoaxlcarboseive 3000 
Purge Flow: 40 miJmin 
Purge Time; 5 minutes 
Dry Time: 3 minutes 
~""rh P,p,t'IP.:H' ?.4 ~0(: 

4 
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B. 

Desorb: 6 minu1es M ?.5ooc 
B~: 4 uaiuule~ al2600C 

· Transt'cr line: 1 oooc 

Calibration 
The instrument must be calibrated for all. compounds of interest before samples are 
analy;t:t~U. h.tilii11 ~ilibr11tiuu :sla.uda~.ds must be mn at three con• :entrations, followed 
by a method blank. The initial calibration must meet the crit~ :ria presented in the 
Quality Control section of this method prior to the analysis of sa ;nples. A continuinp; 
calibration standard must be mn after every ten samples. and a: the. e.nd of the. day. 
The continuing calibration must meet the criteria presented in the Quality Control 
section of this method prior to the analysiS of samples. If the t'inal continuing 
calibration is witltin acceptable QC limits, the next day's ruH may begin with a 
continuing calibration sranch1rd .and a hhmk. 

Fulluw lhtl ~.:harL pr~;!senL~ll ai.Jovc f01 wodcing calibration .s :andards to prepare 
standards. Note that concentrations tor specific compounds ~uch as xylenes and 
ketones may vary. 

C. Loading Procedure: (All standards, water samples, and the p1trge water for direct 
soil purging are loaded into pur~e tubes on the purge & trap in a similar manner.) 

1. Filla. 5 mL luerlock syringe with sample or standard. To Jill the syringe, remove 
~ plung~r from Ut~ b1:tnd. Uncap the 40 ruL VOC via;, and slowly pour the 
sample into the barrel, tald.ng care to minimize sample , rolatilization. Fill the 
barrel to the top. insert the plunger and adjust the volr me. Add 5 uL of the 
surrogate solution (10 uglrnl) to lhe sample. 

2. Load the sample onto the purge & uap . 

. Tfthe. pnrer. & trap ha~ a ~a.mpJe valve. use the following p10cedure: 
a) Luerlock the syringe tilled with sample to .a sample v:Uve on the purge & 

Lntp. 

b) Open the sample val.ve. 
c) Inject the sample into the purge tube with a smooth, steady flow. 
d) Close the sample valve (free end a~ay from lint-.), and r' ~move. the. syringe.. 

If tht purgt & lrap <.lo~~ nul hav~ 11 l)ll.llltJliug valve, use the :bllowing procedure; 
a) the sample must be transterrea directly to Ute purg~ tube with a slow, 

smooth steady flow. 
b) Attach the purge tube to the purg~ &. trap anct hanrl-tjg: 1tr.n the nut. 

5 
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D. Analysis of Low Level Soils; 
1. This analysis is performed on soil samples which contain le\' ~Is of <.:umamination 

Less than 250 ug/kg or when lower reporting limits are required. 

2. A calibration curve must be prepared and used for the quantitation· of all 
samples analyzed by this melhuu. 

3. Samples are prepared by weighing l-5 ±.0.1 grams of soil :amount depends on 
desired reporting limit) into the purge tube. Record the 'lfeight, and load the 
purge tube onto the purge & trap. Add 5 mL of reagent water. Add 5 uL of the 
surrogate so1utwn (10 ug/mL) lo the sample. Note: For samples requiring .!5 
grams of soil. 10 mL of reagent water is added for better purging. 

4. Connect the purge tube to the purge & trap. The GC con iitions are the same 
for or waters. 

5. Prepare a method blank by filling the 5 mL syringe with.:; mL reagent water. 
Add 5 uL of the surrogate solution (10 ug/mL) to the bl: illk. Load onto the 
purge & trap and analyze. A method blank must be analyzc:d daily, or for every 
batch of :.w or fewer samples or a similar matrix, or whenever potential 
carryover problems are expected. 

6. After every batch of 10 or fewer samples of a similar matriJ., a calibration check 
must be analyz~d. Pr~pctr~ llt~ 10 u~/L chc::ck.: standard as outlined in the 
"Calibration" (Section B) section ot this SUP. 

E. Analysis of MediuuliHigh Level Soils; 
1. This analysis is performed on soil samples which comain le' els of contamination 

above 250 ug/k,g or when low reporting limits are not requi :ed. 
I 

2. The calibration and QC check standards arc prepared and : nalyud the same as 
fur Lh~ waler analysis, wiLb U1e t:x.~c}Jtion that lOO uL of Jacthanol i.s added to 
the 5 mL aliquot of standard prior to anatys1s. 

3. Samples are prepared by weighing 5.0 ±_0.05 g of soil in :1. 20 x 50 nun screw 
~;ap ~;entrifugc tube. Rc~;ord the weight. Add 5 mL of m :t:hanol. Cap with a 
teflon lined screw cap, and invert 20 lU 30 tirn~s (~lily :.amples may 1eqUi.1:e 
more inverting). Allow the extract to settle. · 

6 
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4. Add 100 uL of the extract to 4.9 mL of reagent water wh.ch results in a 1:50 
dilution. Add 5 llL of the surrogl\tt'. solntion ( 10 ng/mL) t) the. sample.. Loart 
onto the purge & trap and analyze. 

5. Follow the chart below if other dilutions are need ir order for sample 
concentrations to fall inside the established calibration range. 

Weight mL uL Extrad Added to 

llilutiuu Sw~q~lt, Metlumol S mL Re.g!!nt Water 
50 X S.OO_t; 5.00 lllL lOOuL 
lOOX 5.00g 5.00uiL 50uL 
250X l.OOg !!.00 mL lOOuL 
soox l.OOg 5.00mL :iOuL 
lUOOX l.UUg ~.OOmL 25 uL 
250UX l.OUg 5.UOmL IOuL 

6. Prepare a method blank by adding 100 uL of methanol to 4 .9 mL reagent water 
to thP. ~ mT. syrineP.. Actct -~ nL of the surrogate solution (10 ug/mL) to the 
blank. Loud onto the purge & trap and analyze. A method blank must be 
analyzed daily, ur fur I!VI!ry batJ.;h uf 20 01 fewer samples o: a sill\ilar matrix, or 
whenever potential carryover problems are expected. 

7. At the end of every run, a 10 ug/L continuing calibratic n standard must be 
analyzed, making sure to add 100 uL of methanol to the 5 n•L of standard. 

QuAlity Control 
1. Initial Calibration Critcrio: 

a) A minimum of 3 calibraLiun ltwds umsl 1Jc included iu the • :utve. One of d1ese 
levels must be at the RDL. . 

b) The correlation coefficient (r) for the calibration curv~ must be >0.995 
(r2~.990). 

c) lhe y-intercept expressed as concentration must be< RDL f< reach analyre. 

2. Calibration Check Standllrd: Mter every '10 or f~wP-r "nmp1t's of f':~c:h matrix, a 
check standard containing nll the compounds in the calibm :ion curve must be 
analyzed (at 10 ppb). All analytes should fall wilhin .:t30% uf 1t1~ ..:uru..:~ulri:t.liuu fur 
the system to be considered in control. If this criteria is not met, detennine whether 
thP. mmpnnnct was rl~tP.C:t.~ct in any of the hra~keted samples. If ;a, run a standard at 
the RDL (5 ppb ). If the 5 ppb standard is ;;;:50% recovery for :hat analyte., then no 
qualification of data is necessary. If the 5 ppb standard i ~ <50% then those 
compounds must be qualified. 

7 
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3. Method Blank! A methorl bhmk mnst he analyzed at the beginning of every 
working day before any samples are analyzed and for every b~ tch of 20 or fewer 
samples of a similar matrix. All compounds of interest mu: 1t be less th&1 the 
reporting limit. If any compounds are found in the blank above the reporting limit, 
correctivr. action mu~r. he taken to alleviate the contamination. A lY samples analyzed 
with the problem blank must have the detected compounds f .agged on the final 
mpurt. 

4. Surrogate Recovery: Working surrogates are added to each standard, blank, and 
sample to monitor the performance of the method. Surr )gat~ rt>.coveries are 
calculated as a percent using the area counts from the sample o: ~ blnnk divided by the 
area counts from the initial calibration 10 ug/L standard. If a suroga.tt:. recov~ry fl:llb 
outside of the acceptable control limits of 50 to 1 SO percent, the sample should be 
reanalyzed. If the surrogRt~ ~cov~ry from the repeat analysis falls outside of the 
control limits, flag the data o.s estimated due to matrix interfere nee. If the surrogate 
recovery for a blank fall.s ouLsiuc acceptable limits, the run m lSt be halted and the 
problem corrected before additional samples may be run. 

5. Sample Result&: Sample results arc not considered complete until brack~t~d by 
acceptable staadards. Results should also be evaluated for blank contamination nnd 
surrogate recovery. KesuJts should not be considered tlnal until peer reviewed 
Release of preliminary draft results prior to peer review is strongly discouraged. Users 
of preliminary draft results shonld bP. wam~d the data is not J inal and is subject to 
revision.. 

Calculations 
Soil Samples: Prepare a linear regression curve for each compound using a 
calculator or spreadsheet and the formula: 

y=xb+a 
where 

y = compound response 
x = concentration in ugiL 
b =slope 
a= y-intercept 

Therefore, the sample concentration would be: 

x = ((y~a)/b) x dilution factor 

Tlata Renorting 
1. All notes, standard conditions, and results will be recorded in a b :)und notebook 
2. All data. generated by field ac will be considered to be tcntllti vcly identified, with 

concentration being estimared. 

8 



FROI'I : I'IOI'HGOI'IER'!' WF=lTSOI·~ 7~8 691 5133 1996,~1-15 U781 P.33/36 

1\ION'I'COMll:aY WATiON 

3. All raw data and the bound note.book wi11 ~ maintained in the :Montgomery Watson 
project file for final review and archiving. 

1AHICCHijah/1GW/MDP/GI.GIPJV 
I:\4077\0030\F!£l.DVOC.DOC 
113/96 
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Site T~argd Compo,md List, Retention Tlm<oli:, & R•porting Lim)tJI 

Field GC Purgc:able VolotUes by Methucl807.1 

For Dewatering/Barrier Wall Alignment Pre-Design Work run 
American Cbemlul Sernces 

Griffith, Indiana 

l2•2m U78l P.34/36 

Rc:porting l.imits 

R~tention Tunes lAw Medium 
MTX-1 DB-624 Soils Soils 

C'gmmlln<i 1 .i~t .tminl fmi.nl ~ !lwt&) 

ACS Sit" TargP.t T .i'il: 5 so 
/t.(tftl"' 9.0 10.6 5 so 
1.1 Dic:nln~thr.nc: 10.3 10.0 s 50 
Inns 1,?. nic:hlnmr.thenc: 11.0 13.7 s 50 
1,1 Di~h\rlrr'II'JI1:\nt~ 11.3 15.<5 5 50 
2./JufflrtrlTI' (MP-1() 11.7 17.8 5 50 
cis 1,? [lic-.hlnrodhr.nc 12.0 17.6 5 50 
l.) Oic:hlmoeth:~ne 13.3 20.3 s 50 
1.1, 1 Trichlnmc:tha.ne 13.5 19.0 10 100 
Rm7em: 14.1 20.0 5 so 
Carbnn cetrachlo1ide 13.8 19.3 5 so 
T rich k1roetllenc 15.9 21.7 100 1000 
4-Mt!lhyl-2-pentanone (MIJJ/() 17.8 24.5 5 50 
1.1,2 Trichloroethane 18.3 25.8 5 50 
Tnluene 18.6 24.8 5 50 

Telnlchloroethenc 20.0 25.9 100 1000 
Clsloroben?ene 20.8 27.9 5 so 
F.thylbenzcnc 21.1 28.1 s 50 
m+p}{ylcnc 21.3 28.4 s 50 

Sty nne 21.5 29.3 5 50 
o )(y}eoe 21.8 29.2 s 50 

Noles: 
Tbls !atllc pre~~nLI ilic ACS Sit~: 1'11111111 Li~t. \t,>l,.>c "''..!yu:.j ll.!lu.e, !be I'icld CC l'ursc..bl~ VolatilC3 SOP (Method 2021) Note tbal tbe Work Pian sp<:~~ifi"" 

Method 8010160ZO; Mclhod 8021 is ll mote current VOC m<.'tbod U~~>ttpecifi~ tbe us. of pure~&. trap IUl.d CRpillRry"" nmp• 1\.-.th [lriniiU']I.ftl'l~ 

GC>candwy ~olumoa retention timos ...... ineludi!d to llllow for flexibility ln lnl' fh•l·i R~1P.ntinn·l.im~~ will vary depe.ndiD& )II GC conditionoll. 

The additional comp01111dS (hallci:_ed) have been added ao that the list includes all compounda detected during tha Rl a1 :onceDillllioo~ exceeding 100,000 

ugllcg (100 ppm), or 1% of !.be ROD def'lllition of soils clasSified aa wll.!lle (i.e., soils with tot& VOC eoocenltatioos of l 0,000 ppm). 

lU!poning limit& rue based oo stBildard soil ~Wnpl<: prepnroiio!l methods, Rod may not be nclllevaOJe tor aJ 1 ~am pies. Hig 1 coocenrm!lona ot wget 
compound~ or matrJX nlletterences may Nquill! alld.itione.t diluUou or me sample, n:.suh.Jn~ iu W!!l.JelLq.ovll.iu11 J;mi~~o fu, ill U~.t·&ct comPQuad~. 5AIIlpi<-'3""' 

w be GilU!ed ~ucb lllltl eill!cr 1) fur IUI"~l ...-uutpuuu\1~. UJ~ ~~''t''" An::il. 'ouut is &L~.,tcr UJaP .SO'.lt c.fth~ bigb C~Wb!llti11n ( 1-0ndilnl AI1!0 OOillit, ot 2) d:l• 

L.i$be~t mlltrix intcrfer<:~co pcllk un:o. eount is leas than SO% of lbc n~.ar""l hlsll calib<atioa s!an4arC. u.zset compound llt'e 1 r.'()I1Jlt 
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METHOD 9100 ADDENDUM 
Satw.-ated Hydraulic Condudhity 

J.2•2J. #7SJ. P.36/36 

The OP.wfllering!Barrier Wall Alignment Pre-Design Work Plan defines the s~ope of work for the · 
Pre-Design Investigation to collect site specific data and infom1~tion to dei ;ign a banier wall to 
isolate Ll~ Slill Bouom Pond and Off-Site Containment Area at the ACS !- PL Site. A copy of 

Method YIUU tollows; it is a 1986 guide IO methous fur c::valuatlng saturated hydraulic 
conductivity. saturated leachate conductivity, and intrinsic penneability. 

The conceptual design includes a barrier wall, keyed inLO an underl)ing cl~y lay~r. and 
constructed, at least in pan, wiLh a l.t~uLonite sluny mix. The following listiJ lg defines sections of 
Method 9100 that are applicable to the work ctescribed in the Dewatering/Barrier Wall Aligrnn~nl 
Pre-Design Work Plan_ 

se,tion 1. TIIC lkfwilious and formulae provided arc applicable 

Section 2.1 Sample Collection 
• Undisturbed thin-wRll samples will be collected of the IOW;!r clay layer. 
• Bulk samples of the aquifer material will be collected for. tile. mix design. 

Section 2.3 Falling head methods 
Thi~ .. ,~cr.ion provides relevant fonnulae pennearneter testing. 

S~~;Liun 2.6 Falling head test with conventional pcrrocamctcr 
• These tests will be conducted using th~ U.S. Ar111y Cc cps method stated in 

Method 9100. 
• Falling hP.J'Icls with conventional penneameter will be perf >rmcd on undisturbed 

samples from clay layer and for preliminary trial mixes, l ntH the mix cre~ien i~ 

nt~arly ~.sla.bli:shcu, then samples will be evaluated by tcntc ~ flcxibl~ will. 

SPr.tinn 2.R Triaxial-cell method with back pressures. This section wi U not be used. The 
method used to conduct Triaxial-Cell resting WR!O not: in exlstence in 1986 when 
Method 9100 was issued. The method used for Triaxial r~ting will be ASTM 

D5084. ASTM 05084 is included in App~mliA E. 

Section 2.11 T r.::~c:hflte Conductivity using Laboratory Methods. This des~ :ribes the method that 
will be used to evaluate the slurry wall roix design with lt l'ICh!ltP. (contaminated 
wa~r frum lh~ upper aquifer at the ACS Site) aftr:r the hydtnulic conductivity has 

been tested with plain water. 

Section 3 This section will not be used forth~ AC.S RDIRA Pre-Desig!. Work. 
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